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Immune globulin was not given to susceptible personnel for fear of masking the continuation of the epidemic, but rubella vaccine was offered and was given. The side effects of the vaccine-rash, mild arthralgia, or constitutional disturbance-were not stressed, but female recipients were advised to take positive steps to avoid pregnancy in the six weeks after vaccination.
Although the percentage of susceptible people was lower than previously recorded in both patients and staff, the difference was not statistically significant when compared with the results of previous studies in the same hospital. The danger that nurses and doctors susceptible to rubella may pose to patients in early pregnancy in the course of an epidemic was made apparent to us by this episode. Contact in antenatal clinics is very close and could have disastrous consequences for the fetus if the medical attendant is incubating rubella and is infectious. It has been our policy to protect susceptible nurses working in our unit by offering Cendehill vaccine. It seems advisable that the immune status of doctors, nurses, or other attendants who may come into close contact with patients in early pregnancy, should be ascertained serologically, and that seronegative persons should be encouraged to accept vaccination in the interests of the patients. Such will be our policy henceforth. Metoclopramide is a chlorbenzamide derivative which uas been shown to inhibit vomiting induced centrally by apomorphine (Laville and Margarit, 1964) and to accelerate gastric emptying by a direct effect on the autonomic nuclei (Jacobie and Brodie, 1967) . Eisner (1968) showed by in-vitro studies that metoclopramide sensitizes gastric smooth muscle fibres to the effect of acetylcholine, thus potentiating the effect of the latter. There are many reports of the antiemetic properties ofmetoclopramide. Clark and Storrs (1969) showed a reduced incidence of postoperative vomiting in patients treated with metoclopramide, and Johnson (1971) demonstrated its value in the management of flatulent dyspepsia. Several workers have reported favourably on its use in treating vomiting associated with early pregnancy, and McGarry (1971) showed that it is effective in reducing the incidence of vomiting during the first stage of labour. JustinBesancon et al. (1964) showed by a fluoroscopic technique that the intravenous injection of metoclopramide stimulated gastric peristalsis in man, a finding which was supported by Margieson et al. (1966) , who showed that it accelerated the emptying of barium meal from the stomach and its passage to the caecum. This is the rationale for the widespread use of metoclopramide in radiodiagnostic studies of the gastrointestinal tract. It can therefore be said that metoclopramide is an effective modifier of gastric motility.
The present investigation was undertaken to determine whether metoclopramide would modify the impaired gastric function which is responsible for delayed gastric emptying in women during labour. In itself delayed gastric emptying is considered to be an important factor in the aetiology of Mendelson's syndrome. The approval of the hospital ethical committee was obtained before starting the investigation.
Patients and Methods
All 30 patients in the trial were primigravidae who had volunteered during the antenatal period and were allocated by a double-blind, randomized procedure to receive either metoclopramide 10 mg or a placebo (sterile water) by intramuscular injection after the ingestion of a 750-ml fluid test meal. No patient was included who gave a history of heartburn or dyspepsia, since it was shown by Davison et al. (1970) that there is a greater impairment of gastric motility in such women. Further work is planned to study this group.
The trial was initiated in each case once labour had definitely become established and the cervix had dilated to at least 2-3 cm. In no case had labour been established for more than four hours. The fetal presentation was cephalic in each case. Following the hospital policy of active management of labour all of the patients were at least at term and had had labour induced by forewater amniotomy followed by intravenous oxytocin (Syntocinon) infusion. Pethidine 150 mg was given as required by intramuscular injection to provide adequate analgesia. Extrapyramidal signs of the dystonic type have been reported to occur after the concurrent administration of metoclopramide and drugs of the phenothiazine group (P. J. Roylance, personal communication), and for this reason promazine (Sparine) was not given to any of the patients. This was the only departure from the normal hospital routine for the management of women during labour. None of the patients had had any solid food for at least 18 hours before the start of the investigation.
A nasogastric tube (F.G. 12) was passed and the gastric contents were aspirated. The gastric emptying rate was measured by the double-sampling technique described by George (1968) . A test meal of 750 ml of water at 37°C containing phenol red (30 ,ug/ml) as a marker was run from a drip-feed bottle through the nasogastric tube into the patient's stomach. This method was chosen in preference to the patient drinking the fluid, since less nausea was induced and it was possible in this way to standardize the administration ofthe test meal. A minimum time of 10 minutes appeared to be critical for the infusion, since any attempt to infuse at a faster rate resulted in nausea and vomiting. Zero time was taken as the moment when the last of the test meal passed down the nasogastric tube, and it was at this time that the injection of either metoclopramide or placebo was given.
Paired samples of the gastric contents were withdrawn at 10-minute intervals immediately before and after an accurately measured volume of a standard solution of phenol red (450 ,ug/ ml) had been added to the stomach contents. The volume added was initially 2 ml, but this was progressively reduced to 0-5 ml as the volume of the stomach contents appeared to diminish. To facilitate thorough mixing of the phenol red solution with the gastric contents and so improve the sampling accuracy, vigorous aspiration and reinfusion of the stomach contents was performed 10 times using a 20-ml syringe to its full capacity. Previous 447 investigation had shown that this technique produced uniform mixing of the fluid gastric contents. The sampling was continued for at least two hours but in no case for longer than three hours. During this time the patients were asked to remain lying in the supine position with their heads supported by two pillows. Inevitably some movement occurred during uterine contractions but an attempt was made to standardize the posture of all the patients during the sampling. In each case the residual gastric contents were aspirated at the conclusion of the investigation.
The concentration of the phenol red in each gastric sample was measured by a modification of the method of Hunt (1954) as described by Davison et al. (1970) . The volume (V) of the gastric contents was calculated for each sample using the formula V = v(C -C2) (C2 -C1), where v equals the volume of the standard solution added to the stomach, C equals the concentration of the standard solution, C1 equals the concentration of dye in the first of the paired samples, and C2 equals the concentration of dye in the second of the paired samples.
Results
Five patients were unable to tolerate the nasogastric tube during labour or vomited after the administration of the test meal and were therefore withdrawn from the trial, thus reducing the number of participants to 25. Of these, 13 were subsequently found to have received metoclopramide 10 mg and 12 to have received the placebo.
Metoclopramide had no detectable adverse effects on the patients, the fetuses, or the progress of labour. The character and frequency of the uterine contractions were similar in each group and the mean duration of labour in the two groups was not significantly different (P > 0 3). All the patients had spontaneous vaginal deliveries. The Apgar scores of all the babies at one and five minutes were greater than 7 and the clinical condition gave no cause for alarm in any of them. At no time were any extrapyramidal effects observed. These findings therefore support those of McGarry (1971) , who found that metoclopramide had no adverse effects when administered to women during labour.
The mean volumes remaining in the stomach at each sampling time are shown in the table and are plotted graphically in fig. 1 Student's t test was applied to these results, and this showed that there was no significant difference between the two groups in the volumes remaining in the stomach at 10 minutes (P > 0 1). At 20 minutes, however, the difference became highly significant (P < 0-005), and from 30 minutes onwards the difference was even more significant (P < 0-0005 
Discussion
Reference has already been made to the fact that it was not possible to infuse the test meal in less than 10 minutes without inducing nausea and vomiting. This in itself is probably indicative of impaired gastric function, since non-pregnant women are easily able to consume 750 ml of water without experiencing nausea. The hazard which this constitutes in relation to Mendelson's syndrome is not a remote one; in the University Hospital of South Manchester about 10% of all the patients who are delivered require a general anaesthetic at some stage of their labour, and this is probably typical of most maternity units in the country. It bears repeating that during the years 1967-9, 25 women died as a consequence of vomiting associated with emergency general anaesthesia during labour. This is a hazard to which much attention has been directed in recent years, and various suggestions have been made in an attempt to reduce this alarmingly high figure. While it would be a theoretical advantage for the stomach to be completely empty during labour this is not possible in practice. The suggestion by Holmes (1956) and White (1959) that apomorphine should be administered to induce vomiting before emergency general anaesthesia would be totally unacceptable to most patients. A policy of fasting women during labour is widely practised, but this often requires intravenous medication to overcome the resulting metabolic disturbances which would otherwise have an adverse effect on the fetus and the progress of labour. Anaesthetic technique is clearly of importance, and much emphasis has been placed on the advantage of having the services of an experienced anaesthetist readily available to all maternity units.
Goldstein and Boyle (1965) suggested that impaired gastric emptying existed if more than 400 ml of a 750-ml test meal remained within the stomach 30 minutes after its ingestion. In this series the mean volume of the gastric contents at 30 minutes was 362-9 ml for the metoclopramide group and 567 ml for the control group. The half life for the two groups was 51 and 141 minutes respectively. By both of these methods of analysis of the results metoclopramide has significantly increased the gastric emptying rate.
It is probable that metoclopramide is most effective in modifying gastric motor function when this is already impaired by other factors, of which one is labour. We believe that any means of improving gastric emptying in parturient women would reduce the risk of vomiting during emergency general anaesthesia, thereby reducing the death rate due to Mendelson's syndrome. The routine administration of metoclopramide before emergency anaesthesia may help towards this goal.
